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CLAIMS 



[Claim(s)] 

[Claim 1] The 1st network where the protocol with the address only below a 
MAC layer is used, The 2nd network where the protocol with the address of 
a network layer is used is connected at least. The transmitting agency 
address and the destination address of the network layer which judged the 
class of protocol of the received frame and was set as this frame at least, or 
in the repeating installation transmitted according to a transmitting agency 
MAC Address and a destination MAC Address, when a frame is received 
from the 1st network Add the header of the protocol of a network layer to 
this frame, and it transmits to the 2nd network. Repeating installation 
characterized by transmitting the frame which removed this header to the 
1st network when the frame to which the header of the protocol of a 
network layer was added from the 2nd network is received. 
[Claim 2] Said repeating installation according to claim 1 characterized by 
removing this header when the frame to which the information which shows 
that this header was added in case the header of the protocol of a network 
layer is added to the frame received from said 1 st network was added, and 
the header of the protocol of the network layer which has this information 
was added is received from said 2nd network. 

[Claim 3] When the frame to which the header of the protocol of a network 
layer was added from said 2nd network is received The transmitting agency 
MAC Address specified by the header of the protocol of the MAC layer of 
the frame before adding the transmitting agency address and this header of 
the network layer specified by this header is matched and memorized. When 
the frame to which the header of the protocol of a MAC layer with which the 
memorized this MAC Address is specified as a destination MAC Address was 
added is received from the 1 st network Said repeating installation according 
to claim 1 or 2 characterized by adding the header of the protocol of the 
network layer which matched with this MAC Address and set the address of 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the brouter having the bridge 
function to connect two or more LANs using the router ability which 
interconnects two or more communication networks especially using the 
junction function of a network layer, and the junction function of the 
media-access-control procedure of LAN, about the repeating installation 
which connects between networks. 

[0002] The network architecture of various classes is created in recent 
years, and the protocol used is defined on those networks. There are 
protocols (for example, OSI, TCP/IP, etc.) with the address of a network 
layer and protocols (for example, FNA etc.) without the address of a network 
layer as the protocol. 

[0003] Moreover, the TCP/IP router was used more often in recent years as 
equipment to which TCP/IP on LAN follows on spreading and connects two 
or more LANs, as described above, the network architecture of various 
classes creates — having — coming — ******** — jt has come to be 
required that the network by the network architecture of a class should be 
connected, a larger-scale network should be formed, and data 
communication should be performed. 
[0004] 

[Description of the Prior Art] TCP/IP which is the protocol which has the 
address of a network layer on LAN follows on spreading, two or more LANs 
are connected, and a TCP/IP router is used abundantly at connection 
between the LAN. The header to which the address which shows the address 
which shows the transmitting origin of the frame according to each class, and 
the destination of a frame was set at least is added to frames transmitted to 
the equipment of the destination from the equipment of a transmitting 
agency, such as a network layer and a MAC layer. 
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[0005] Since the TCP/IP router which is in use as equipment which 
connects between LANs as described above let only the frame to which IP 
header to which the address (that is, IP address) of the network layer of 
TCP/IP was set is added pass, it was impossible for letting the frame to 
which the header to which the address (that is, IP address) of the network 
layer of TCP/IP is set is not added pass. 

[0006] A bridge is one of things with the same function as the router, and 
the bridge can let the frame to which a protocol with the address of a MAC 
layer, i.e., the header to which the address of a MAC layer was set, is added 
pass. It is possible to also let the frame to which the header to which a 
brouter is one of things having the above-mentioned router and the function 
of a bridge, and the header to which the address of a network layer is set 
also for the frame to which the header to which the address of a network 
layer is set is added was not added, and the address of a MAC layer was set 
is added pass. 

[0007] Drawing 3 is the network configuration Fig. which used the 
conventional brouter. As shown in drawing 3 , the network which connected 
two LANs for which the protocol with the address of a network layer is used 
with Router B preexists, and suppose that two LANs for which the protocol 
which does not have the address of a network layer in the both sides of the 
network newly is used were connected by Brouters A and C, respectively. 
The case where a frame is transmitted to Data Terminal Equipment DTE2 
connected to LAN of another side where the same protocol as Data Terminal 
Equipment DTE1 to Data Terminal Equipment DTE1 by which while is used in 
that case and the protocol without the address of a network layer is 
connected to LAN at it is used is described. 

[0008] It transmits from the header of the MAC layer which set d2 which is 
the MAC Address of the LAN adapter of Data Terminal Equipment DTE2 
which serves as the destination again at a transmitting agency MAC Address 
in d1 which is the MAC Address of the LAN adapter of Data Terminal 
Equipment DTE1 which becomes a transmitting agency as the destination 
MAC Address, and Data Terminal Equipment DTE1 of transmitting [ the 
frame which consists of actual data which it is going to transmit ] origin. 
[0009] The frame transmitted from Data Terminal Equipment DTE1 of a 
transmitting agency is transmitted to the brouter A which connects LAN for 
which the protocol without the address of a network layer is used, and LAN 
for which the protocol with the address of a network layer is used. If Brouter 
A receives the frame, the frame will judge first of which protocol it is a class. 
[0010] Usually, the identifier which shows the protocol of the frame is in a 
frame, and the class of protocol is judged with reference to the identifier. In 
this case, it is judged with the received frame being a protocol without the 
address of a network layer, and the destination MAC Address set as the 
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MAC header of that frame is seen, and in being the MAC Address which that 
destination MAC Address learned, it transmits a frame towards d2 which is 
that destination MAC Address. 

[0011] Moreover, in not being what the destination MAC Address learned, it 
carries out multiple address transmission. Then, a frame is transmitted on 
LAN for which the protocol with the address of the network layer of TCP/IP 
is used, and the router B which connects between LANs receives a frame. 
[0012] If a frame is received, refer to the header of the network layer in the 
frame for Router B. However, in this case, in the frame, the header of a MAC 
layer is only added, and the header of a network layer is not added. 
Therefore, in order that a router does not let this received frame pass and 
may discard it, this frame will be transmitted to Data Terminal Equipment 
DTE2 used as the destination. 
[0013] 

[Problem(s) to be Solved by the Invention] As mentioned above, it was 
impossible even if it was going to perform data communication between 
LANs for which the protocol which connects some LANs for which the 
protocol which does not have the address of a network layer in a network 
which has connected with the router between two or more LANs for which 
the protocol with the address of a network layer is used is used, and does 
not have the address of the network layer is used. 

[0014] This problem must be solved, all the routers that connect between 
LANs which are using the protocol with the address of a network layer in 
order to use a protocol with the address of a network layer and a protocol 
without the address of a network layer on the same network must be 
changed into a brouter, and the problem that the time and effort and costs 
for exchanging a router to a brouter start is also produced in that case. 
[001 5] This invention aims at offering the repeating installation which can let 
the frame of a protocol without the address of a network layer pass, also 
when a router exists in the middle of the path which communicates all over a 
network. 
[0016] 

[Means for Solving the Problem] Drawing 1 is the principle Fig. of this 
invention. When the frame to which one is capsulation / Di capsulation 
section among drawing, and the header of a network layer is not added is 
received When the destination MAC Address of the header added to this 
frame at the address study section 2 is not memorized The address of the 
network layer given to the transmitting agency address at self, The header 
which set the multiple address address as the destination address is added 
to this frame. When the destination MAC Address of the header added to 
this frame at this address study section 2 is memorized The address of the 
network layer given to the transmitting agency address at self, The header 
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which set up the address of the network layer which matched with this 
destination MAC Address and has been memorized to the destination 
address at this address study section 2 is added to this frame. Furthermore, 
the information which shows that the header of a network layer was added in 
the header of a network layer is added. When the frame in which the 
information which shows that the header of a network layer is added and this 
header was added was included is received, the header of the network layer 
added to this frame is removed. 

[0017] 2 is the address study section, and when a frame with the header of 
the network layer added by capsulation / Di capsulation section is received, 
it matches and memorizes the transmitting agency MAC Address in the 
received frame, and the transmitting agency address in the header of a 
network layer. 
[0018] 

[Function] As shown in drawing 1 , when the frame for which the protocol 
which does not have the address of a network layer in a capsule / Di 
capsulation section 1 was used is received in this invention, he is trying to 
add the information which shows that the header which set up the 
transmitting agency address and the destination address which were 
specified as the frame in the address of a network layer was added, and the 
header was added. 

[0019] By performing this processing, it makes it possible to transmit the 
frame for which the protocol without the address of a network layer was 
used on the network where the protocol with the address of a network layer 
is used. Moreover, when the frame in which the information which shows that 
the protocol with the address of a network layer was used, and the header of 
a network layer was added is included is received, capsulation / Di 
capsulation section 1 removes the header from a frame, and he is trying to 
transmit to the destination MAC Address which has set said frame as a 
header without the address of the network layer in the frame. 
[0020] Furthermore, match the transmitting agency MAC Address set as the 
transmitting agency address which forms the address study section 2 and is 
set up in the header of the network layer of the received frame, and the 
MAC header of the original frame, and it is made to memorize. If the frame 
from the transmitting agency address once set as the MAC header is 
received capsulation of the frame addressed to the MAC Address from a 
degree — a header including the address (not the multiple address address 
but discrete address) of the optimal network layer is added, and it makes it 
possible to transmit. 
[0021] 

[Example] Hereafter, an example is explained to a detail using a drawing. 
Drawing 1 is drawing showing the example of this invention. Drawing 2 is the 
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flow chart of processing in the brouter of this invention. As shown in drawing 
1 , the brouter by this invention The received frame by the brouter of this 
invention The capsulation / Di capsulation section 1 which consists of 
capsulation / the Di capsulation activation section 1-2 which encapsulates 
or encapsulates [ Di ] the capsulation / non-encapsulating judgment section 
1-1, and the frame which are judged in what was encapsulated, The address 
study section 2 which matches and memorizes a MAC Address and the 
network layer address of a brouter, the protocol judging section 3 which 
judges the class of protocol of the received frame, the destination address 
set as the header of the network layer in a frame, Or it consists of the 
destination decision sections 4 which determine the network which transmits 
the frame by the destination MAC Address set as the header of a MAC layer. 

[0022] Below, the processing in the brouter of this invention is explained. 
First, if a brouter receives a frame (S1 of drawing 2 ), the protocol judging 
section 3 will judge the class of protocol of the received frame (S2 of 
drawing 2 ). In the protocol judging section 3, the class of protocol is judged 
as usual with reference to the identifier which shows the class of protocol in 
the header of a frame. 

[0023] If judged with a protocol without the address of a network layer by 
the protocol judging section 3, as for the capsulation / Di capsulation 
activation section 1-2 in capsulation / Di capsulation section 1, refer to 
whether the address study section 2 memorizes for the destination MAC 
Address set as the MAC header in a frame (S3 of drawing 2 ). When the 
destination MAC Address is not memorized by the address study section 2, 
the header of the network layer which set up the address given to the 
brouter itself which received this frame to the multiple address address and 
the transmitting agency address to the destination address is added (S4 of 
drawing 2 ). 

[0024] When the destination MAC Address is memorized by the address 
study section 2, the header of the network layer which set up the address 
given to the brouter itself which received said frame to the address of the 
network layer memorized by matching with the destination MAC Address in 
the destination address and the transmitting agency address is added (S5 of 
drawing 2 ). 

[0025] As described above, the processing which adds the header of a 
network layer to a frame is hereafter called capsulation. If judged with a 
protocol with the address of a network layer by the protocol judging section 
3, the frame received by the capsulation / non-encapsulating judgment 
section 1-1 in capsulation / Di capsulation section 1 will judge whether it is 
what was encapsulated by the brouter (S6 of drawing 2 ). 
[0026] If judged with it being the frame encapsulated by capsulation / 
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non-encapsulating judgment section 1-1, capsulation / Di capsulation 
activation section 1-2 will remove the header of the network layer added to 
the frame (S7 of drawing 2 ). As described above, the processing which 
removes the header of the network layer added to the frame is hereafter 
called the Di capsulation. 

[0027] While carrying out Di capsulation of the frame in capsulation / Di 
capsulation activation section 1-2, the transmitting agency MAC Address set 
as the header of the MAC layer in the frame of the origin of it by the address 
study section 2 and the transmitting agency address of the network layer set 
as the header of a network layer are matched and memorized (S8 of drawing 

2 ). According to the destination MAC Address set up in the header of the 
MAC layer of the frame in the frame by which Di capsulation was carried out, 
the frame is transmitted by the frame or steps S6-S8 which were 
encapsulated by steps S3-S5 (S9 of drawing 2 ). 

[0028] Next, transmission of the frame in the network constituted using the 
brouter of this invention is explained. The network configuration Fig. of 
drawing 3 used in the conventional example was used for the explanation, 
and Brouters A and C are changed into the brouter of this invention. Drawing 

3 is the network configuration Fig. which used the brouter of this invention. 
[0029] Drawing 4 is drawing showing the contents of the address study 
section in a frame structure and Brouters A and C, and this drawing (a) 
shows the frame transmission to Data Terminal Equipment DTE2 from Data 
Terminal Equipment DTE1, and this drawing (b) about the frame transmission 
to Data Terminal Equipment DTE1 from Data Terminal Equipment DTE2. LAN 
to which the network shown in drawing 3 made TCP/IP the protocol which 
has the address of FNA and a network layer for a protocol without the 
address of a network layer, two LANs for which TCP/IP is used were 
connected to by Router B, and Data Terminal Equipments DTE1 and DTE2 
which are using FNA of the LAN in each, respectively were connected is 
connected by Brouters A and C. 

[0030] d1 and d2 are given to the LAN adapter by which Data Terminal 
Equipments DTE1 and DTE2 are connected to Brouter A, Router B, and 
Brouter C for Na, Nb, and Nc as the address (it considers as an IP address 
hereafter) of a network layer, respectively as a MAC Address, respectively. 
First, when transmission and reception of a frame are not once performed 
among Data Terminal Equipments DTE [ DTE1 and ] 2, the frame 
transmission to Data Terminal Equipment DTE2 from Data Terminal 
Equipment DTE1 is explained. 

[0031] Drawing 4 (a) shows the configuration of the frame transmitted from 
each equipment in the case of the frame transmission to Data Terminal 
Equipment DTE2 from Data Terminal Equipment DTE1, and the contents of 
the address study section in Brouters A and C. Data Terminal Equipment 
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DTE1 transmits the frame which set d2 which is the MAC Address given to 
the LAN adapter to which d1 which is the MAC Address given to the LAN 
adapter to which Data Terminal Equipment DTE1 is connected is connected 
in Data Terminal Equipment DTE2 at the transmitting agency MAC Address 
in a MAC header as the destination MAC Address to Brouter A. 
[0032] The brouter A which received the frame judges with the protocol of a 
frame being FNA by the protocol judging section 3 in the brouter, and 
encapsulates by capsulation / Di capsulation activation section 1-2. Refer 
for its capsulation / Di capsulation activation section 1-2 to whether the 
destination MAC Address set up in the MAC header of a frame is memorized 
by the address study section 2. 

[0033] Since transmission and reception of a frame are not once performed 
among Data Terminal Equipments DTE [ DTE1 and ] 2, the MAC Address of 
Data Terminal Equipment DTE2 which is a destination MAC Address in a 
MAC header is not memorized by the address study section 2. Since the 
destination MAC Address set up in the MAC header of a frame is not 
memorized by the address study section 2 as a result of reference, 
capsulation / Di capsulation activation section 1-2 encapsulates by adding 
the information which shows that the multiple address address was set as Na 
and the destination IP address which are an IP address given to the 
transmitting agency IP address in IP header at the brouter A itself, and it 
encapsulated in the option section of the IP header. In this example, when 
the option section of IP header was AO (hexadecimal), the information which 
shows that it encapsulated should be added. 

[0034] Furthermore, the multiple address address is set as a destination 
MAC Address for A2 which is the MAC Address given to the LAN adapter by 
which Brouter A is connected to the header of the MAC layer besides the 
frame of a network layer at the transmitting agency MAC Address. If it 
encapsulates, the destination decision section 4 will perform multiple address 
transmission according to the multiple address address set as the 
destination IP address in IP header of the encapsulated frame. 
[0035] The router B which received the frame in which multiple address 
transmission was carried out by Brouter A treats the frame as a frame by 
the usual TCP/IP, and changes it into the MAC header which set up the 
multiple address address for B-2 which is the MAC Address given to the 
LAN adapter by which Router B is connected to the transmitting agency 
MAC Address at the destination MAC Address. 

[0036] And multiple address transmission of the frame is carried out 
according to the multiple address address set as the destination IP address 
in IP header of the frame. It judges with the brouter C which received the 
frame by which multiple address transmission was carried out with Router B 
checking the class of protocol of the received frame like the 
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above-mentioned brouter A, and being TCP/IP. 

[0037] Since the protocol of the received frame is TCP/IP, it judges [ 
whether the information which shows that it encapsulated on the frame is 
added, and ] by capsulation / Di capsulation judging section 1-1. Since the 
information which shows that it encapsulated is added to the option section 
of IP header of the received frame, by capsulation / Di capsulation activation 
section 1-2, Di capsulation of a frame is performed and IP header is 
removed. 

[0038] In that case, the address study section 2 in Brouter C matches and 
memorizes d1 which is the transmitting agency MAC Address of the received 
frame, and Na which is a transmitting agency IP address. When the 
destination decision section 4 transmits a frame on d2 set as the destination 
MAC Address in the MAC header of this frame by which Di capsulation was 
carried out, i.e., LAN to which Data Terminal Equipment DTE2 is connected, 
a frame is transmitted to Data Terminal Equipment DTE2. 
[0039] Above, a frame is transmitted to Data Terminal Equipment DTE2 from 
Data Terminal Equipment DTE1. Next, after the above-mentioned frame 
transmission is completed, the case where a frame is transmitted to Data 
Terminal Equipment DTE1 from Data Terminal Equipment DTE2 is explained. 
Drawing 4 (b) shows the configuration of the frame transmitted from each 
equipment in the case of the frame transmission to Data Terminal Equipment 
DTE1 from Data Terminal Equipment DTE2, and the contents of the address 
study section in Brouters A and G. 

[0040] Data Terminal Equipment DTE2 transmits the frame which set up d1 
which is the MAC Address given to the LAN adapter to which d2 which is 
the MAC Address given to the LAN adapter by which Data Terminal 
Equipment DTE2 is connected to the transmitting agency MAC Address in a 
MAC header is connected in Data Terminal Equipment DTE1 at the 
destination MAC Address to Brouter C. 

[0041] The brouter C which received the frame judges with the protocol of a 
frame being FNA by the protocol judging section 3 in the brouter, and 
encapsulates by capsulation / Di capsulation activation section 1-2. Refer 
for its capsulation / Di capsulation activation section 1-2 to whether the 
destination MAC Address set up in the MAC header of a frame is memorized 
by the address study section 2. 

[0042] Since the frame is once transmitted to Data Terminal Equipment 
DTE2 from Data Terminal Equipment DTE1, Na which is d1 and the IP 
address which are a MAC Address matches, and is memorized by the 
address study section 2. Since d1 which is the destination MAC Address of 
the received frame is memorized by the address study section 2 as a result 
of reference, it encapsulates by setting up Nc which is the IP address to 
which Na which is the IP address memorized by the destination IP address 
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corresponding to the destination MAC Address is given by the transmitting 
agency IP address at brouter C itself. 

[0043] The information which shows that it encapsulated also on that 
occasion is added to the option section of IP header. After encapsulating, 
the destination decision section 4 transmits based on Na which is a 
destination IP address in IP header of the encapsulated frame. The router B 
which received the frame transmitted by Brouter C treats the frame as a 
frame by the usual TCP/IP, and changes it into the MAC header which set 
up A2 which is the MAC Address given to the LAN adapter to which B1 
which is the MAC Address given to the LAN adapter by which Router B is 
connected to the transmitting agency MAC Address of an outside MAC 
header is connected in Brouter A at the destination MAC Address. 
[0044] And according to A2 set as the destination MAC Address in the MAC 
header of the outside of the frame, the frame is transmitted on LAN to which 
Brouter A is connected. It judges with the brouter A which received the 
frame transmitted by Router B checking the class of protocol of the received 
frame like the above-mentioned brouter C, and being TCP/IP. 
[0045] Since the protocol of the received frame is TCP/IP, it judges [ 
whether the information which shows that it encapsulated on the frame is 
added to the option section of IP header, and ] by capsulation / Di 
capsulation judging section 1-1. Since the information which shows that it 
encapsulated by Brouter A is added to the option section in IP header of the 
received frame, by capsulation / Di capsulation activation section 1-2, Di 
capsulation of a frame is performed and IP header is removed. 
[0046] In that case, the address study section 2 in Brouter A matches and 
memorizes d2 which is the transmitting agency MAC Address of the received 
frame, and Nc which is a transmitting agency IP address. When the 
destination decision section 4 transmits a frame on d1 set as the destination 
MAC Address in the MAC header of this frame by which Di capsulation was 
carried out, i.e., LAN to which Data Terminal Equipment DTE1 is connected, 
a frame is transmitted to Data Terminal Equipment DTE1. 
[0047] Since Nc which is d2 and the IP address which are a MAC Address 
matches and is again memorized by the address study section 2 of Brouter A 
in case a frame is transmitted to Data Terminal Equipment DTE2 from Data 
Terminal Equipment DTE1, Brouter A can transmit a frame, without carrying 
out multiple address transmission. Although only assignment of the 
transmitting agency address of a network layer indispensable for each header 
of the frame in this example at this example, a destination address, and the 
option section, the transmitting agency MAC Address, and the destination 
MAC Address are performed, assignment of an and also [ it is the need ] 
shall usually be performed to each of that header as usual. 
[0048] 
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[Effect of the Invention] As explained above, in case it communicates by 
connecting the network where the protocol with the address of a network 
layer is used through two networks where the protocol without the address 
of a network layer is used according to this invention, also when a router 
exists in the middle of the path which communicates, it can communicate 
with a protocol without the address of a network layer. 

[0049] In order to have enabled such a communication link, all the routers on 
the path which communicates needed to be conventionally changed into the 
brouter, but since it is realizable by making pair connection of the brouter of 
this invention, the time and effort and cost which exchange all routers to a 
brouter are mitigable. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a principle Fig.-cum-the example of this invention. 
[Drawing 2] It is the flow chart of processing in the brouter of this invention. 
[Drawing 3] It is the network configuration Fig. which used this invention and 
the conventional brouter. 

[Drawing 4] It is drawing showing the contents of a frame structure and the 
address study section in each brouter, and this drawing (a) shows the frame 
transmission to Data Terminal Equipment DTE2 from Data Terminal 
Equipment DTE1, and this drawing (b) about the frame transmission to Data 
Terminal Equipment DTE1 from Data Terminal Equipment DTE2. 
[Description of Notations] 

1 Capsulation / Di Capsulation Section 

1-1 Capsulation / Non-Capsule Judging Section 
1-2 Capsulation / Deca PUSERU Activation Section 

2 Address Study Section 

3 Protocol Judging Section 

4 Destination Decision Section 
DTE1, DTE2 Data Terminal Equipment 
A, C Brouter 

B Router 
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[Claim 1] The 1st network where the protocol with the address only below a 
data link layer is used, 

The 2nd network where the protocol with the address of a network layer is 
used is connected, 

In the repeating installation transmitted according to the transmitting agency 
address of the network layer which judged the class of protocol of the 
received frame and was set as said frame at least and a destination address 
or the transmitting agency address below a data link layer, and a destination 
address, 

Repeating installation characterized by adding the header of the protocol of a 
network layer to said frame, transmitting to said 2nd network when a frame is 
received from said 1 st network, and transmitting the frame which removed 
said header to said 1st network when the frame to which the header of the 
protocol of a network layer was added from said 2nd network is received. 
[Claim 2] Said repeating installation according to claim 1 characterized by 
removing said header when the frame to which the information which shows 
that said header was added in case the header of the protocol of a network 
layer is added to the frame received from said 1 st network was added, and 
the header of the protocol of the network layer which has said information 
was added is received from said 2nd network 

[Claim 3] When the frame to which the header of the protocol of a network 
layer was added from said 2nd network is received, the transmitting agency 
address specified by the header of the transmitting agency address of the 
network layer specified by said header and the protocol below the data link 
layer of the frame before adding said header is matched and memorized, 
Said repeating installation according to claim 1 or 2 characterized by adding 
the header of the protocol of the network layer which set the address of said 
network layer which matched with the address below said data link layer, and 
has been memorized as the destination address to a frame when the frame 
to which the header of the protocol below the data link layer as which said 
memorized address is specified as a destination address was added is 
received from said 1 st network. 
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